
Fig. 2 



OBLON, SP1VAK, JTAL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET _JL_ OF_42— 






Fig. 6 



. - GBLON, SPIVAK, ET AL 

DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET OF 49 




Fig. 8 



GBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET 5 QF_ 49 



43 B 
43 ( 44 



43 43 



41 (SSL) 




Fig. 9 



OBLONrSPlVAKrET A1T= 
DOCKET #: 218447US2TTC 
INV: Akira GODA, ct al. 
SHEET OF 49 




^OBLON, SRIVAK,,ET = AL_ 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET _2_ OF. 49 





Fig. 12A 



Fig. 12B 



Fig. 12C 



— - OBLON, SP1VAK, ET AL 

DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET _JL_ OF_42__ 



Fig. 13A 




Fig. 13B 



Fig. 13C 




Fig. 14B 




Fig. 15A 



Fig. 15B 



Fig. 14C 



Fig. 15C 




Fig. 16A 



Fig. 16B 



Fig. 16C 



OBLONrSPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET _S_ OF 49 




Fig. 17A 



Fig. 17B 



i r 



-57 
-56 
A2. 
-11 

^20 



Fig. 17G 



— 1 



58 

/ 



57 



ITU 



Fig. 18A 




59 57 



61 



mm 



-56 
|Ll2 



LJ^io 1 



— 1 



Fig. 18B 



60 57 CA 
/ ) 61 



mm 



Li 



Fig. 18C 





Fig. 19B 



Fig. 19C 



— — OBfcONrSPIVAKrE-T-AL™— 
DOCKETS: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET TO OF 49 



65 12 

—1 



Fig. 20A 



65 



65 




,12 
~10 
1 



Fig. 20B 



65 12 

kPq- 



11 

20 



-~1 



Fig. 20C 



62 65 66 




53 6 7 63 



_1 



67 64 



-~1 



Fig. 21A 



Fig. 21B 



Fig. 210 



62 12 65 




67 



63 



67 

V 



20 



— 1 



Fig. 22A 



Fig. 22B Fig. 22G 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira CODA, et al. 
SHEET. 11 OF_42_ 



25 63 70 




20 67 

14: 



Fig. 23A 



Fig. 23B 



— 1 

Fig. 23C 




Fig. 24A 



Fig. 24B 



Fig. 24C 



62 65 72 




67 



71 i I"! 









20 



Fig. 25A 



Fig. 25B 



Fig. 25C 



OBLONrSPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, ct al. 
SHF.F.T 12 OF 49 




Fig. 27A 



Fig. 27B 



Fig. 27C 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET 13 OF 49 




OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET OF 49 




Fig. 29 



OBLON, SPIVAK, ET Al. 
DOCKET #: 218447US2TTC 
INV: Akira GODA, ct al. 
SHEET _15_OF_42_ 



112 
{ E 114 




119 



Fig. 30B 



Fig. 30C 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET _ltf_OF_42__ 



123 



Gate 



Source 



123 



124 



Source "( l ' ^ ^Drain 
[1] [2] [3] 
Fig. 31A 



124 

J 



( [brain/ 
1] 15] [6] 



[4] 
Fig. 3 IB 



i Erase State 



Write State 



Drain 
Currents 



([4] ; [6]5.rt5ll 




Gate 



Gate Voltage immediately 
after write operation 

Edge Portions | ~~ Gate Voltage 

Central Portion 
Fig. 31C - ~ " 



OBLON, SP1VAK, ET AL 
DOCKET #: 218447US2TTC 
• INV: AkiraGODA, et al. 
SHEET __12_ OF_42— 




• 134 




141 

Fig. 32B Fig. 32C 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET 1R OF. 49 . 



Source 



Gate 



Source-T 11 ! 1 -^ Drain 
[1] [2] [3] 

Fig. 33A 
Gate 

Source— T~~L Drain 
[2] 

Fig. 33B 



yy 



132 



Gate 



4- 



[4] 
Drain 
Fig. 33C \ 



[5] [6] 



Source 

Gate 
'Drain 

Fig. 33D ;: 




147 



130 



146 



Fig. 34 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET 19 OF. 49 



sssyjyyyjyssss. 



138 



'SSVS/SSSSSSSS* 



H X150 
y 138 




Fig. 35A 



Fig. 35B 



137 



r SSSSSJ 



151 



Fig. 36A 



i 

150 
138 
142 
141 
140 



H 



wssssssssssss. 



150 
138 
142 



137 




Fig. 36B 




Fig. 37A 



Fig. 37B 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET 20 OF. 49.- 




Fig. 38A 



Fig. 38B 




H 



Fig. 39A 




Fig. 39B 




132 



Fig. 40A 4 



Fig. 40B 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
1NV: Akira GODA, et al. 
SHEET 21 OF 49 




Fig. 41A Fig. 41B 




Fig. 43A 



Fig. 43B 



OBLON, SPIVAK, ET AL 
DOCKET*: 218447US2TTC 
1NV: Akira GODA, et al. 
SHEET _Z2_OF_42_ 



[4][5][6}144 




Fig. 44 



150 

\ 



138 

( 



151 




I 

152 
42 
141 



137 



Fig. 45 




Fig. 46 



138 
110 

137- 








Fig. 47 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET 23 OF 49 




Fig. 49 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
1NV: Akira GODA, ct al. 
SHEET _24_ OF_42_ 



157 
155- 

K— ■ 



M 114 






N 



110 



117 



158 
-156 

-110 



112 



Direction of Currents 
Fig. 50A Flowing 



[1] [2] [3] 



[4] [5] [6] 



112 




117 



119 

Fig. 50B 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, ct ah 
SHEET 2* OF 49 - 



Source 



Gate 



—1 Source -F^'tJ—U^L- Drain 

[2] 13] [41 [51 [61 



til 

Drain 

Fig. 51 A 



Drain Currents 



Fig. 51B 



Write State / 

Erase Ed ^ e Portions ( 
State! ([li;3]) J[2]i Central Portion 

Gate Voltage 
immediately after 
write operation 

' Gate Voltage 




Fig. 51C 



OBLON, SP1VAK, ET AL 
DOCKET #: 218447US2TTC 
1NV: Akira GODA, ct al. 
SHEET _2fi_ OF_42_ 



167 




O 
176. 
175. 



Direction of Currents 
Flowing 



Fig. 52A 



[11 [2] [31 







i 
i 
i 


Jl 


ii i \ 
ii i \ 
ii i 
i i j 

J 


b 



Fig. 52B 




OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, ct al. 
SHEET n OF 49 



Source 



Hi 



Gate 



aDjn m Gat ° (= ^ 

Source -^^^^^ui 



[2] [3] 



Drain T 
Fig. 53A 



[4] [5] [6] 




II— Gate - - 
61 ■ Source 



Fig! 53C 
Gate 



Fig. 53B 



Drain 



[5] 



Fig. 53D 



R 



174-xg 

173 
172 

161 




Q 180 
170 



O Pi 80 



A 70 

XXXXXXXXV^g^ 74 




Fig. 54A 



Fig. 54B 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET 28 OF 49 



180 

( Q 
170 




j Fig. 55A 




Fig. 55B 



R 



180 




Fig. 56A 



Q P J 180 



161 



Fig. 56B 



181 180 



181 



170 



177 




3-161 




Fig. 57B 



OBLON, SP1VAK, ET AL 
DOCKET #: 218447US2TTC 
1NV: Akira CODA, et al. 
SHEET 29 OF 49 - 



b 
y 



170 v 4 1 / 3 



170 




1.63 172 162 

Fig. 58A 



Fig. 58B 




166 




171 

rWtttlMWttMMM MJ ^ 174 

173 
72 




163 172 162 

Fig. 59A 



f 



161 

Fig. 59B 




163 



162 



Fig. 60A 



Fig. 60B 



OBLON, SP1VAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, ct al. 
SHEET OF__42_ 



r 



R 



177- 
160 

172 



171 
170 



166 







■a x 





,171 
,160 

161 



163 162 
Fig. 6lA 



167 




173 



Fig. 6 IB 



166 176 




174 '173 172 16 ' 2 160 



174 173 172 



Fig. 62A 



Fig. 62B 



OBLON, SPIVAK, ET 
DOCKET #: 218447US2TTC 
1NV: Akira GODA, et al. 
SHEET 32 OF, 49 



■.in 



195 




193 



V1 192 

Fig. 64A 
[lT[2] 13] 193 

TO 



j Direction of Currents 
■ Flowing 




190 
197 



195 202 



200 
,199 202 
198 



Fig. 64B 



Fig. 64C 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET 33 OF 49 



Gate 



Source 



Source fa [?J J u 

202 : - - _ 202 



[4] 



ram 



[5] [6] 



Fig. 65A 

Gate Voltage 
^[immediately after 
lerase operation 



o 

I.I 



Drain Currents 



204 



11 )1 1 31 1 ) 



204 



Drain i 
Fig. 65B 

Edge Portions 
([4]i;[6])([5]) 




Central Portion 



Gate Voltage 



Fig. 65C 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
1NV: Akira GODA, et al. 
SHEET 34 OF 49 




Fig. 67 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET 3.S OF 49 



211 

{ 




Fig. 68A 



V U 211 



4^199 




Fig. 68B 



200 




197 



V 



U 211 



205 

fxxxxxxxxxxxxvj- - ggg 




Fig. 69A 



211 

S V. 

208 



Lw 



205 T 



199 
198 

197 



208 




Fig. 69B 



V 



U .211 



- 205 

fxxxxxxxxxxxxxt -" ggg 




Fig. 70A 



Fig. 70B 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, ct al. 
SHEET _26~ OF 49 



211205 ^ 

/ T 




200^ 198 
Fig. 71A 



205 




200 199 198 

Fig. 72A 



211 

^ U 



205 




197 



Fig. 71B 




Fig. 72B 




192 



200 199 

Fig. 73A 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GOD A, et at. 
SHEET 37 OF 49 




192 



r 



206 205 




200 



199 198 
Fig. 74A 



192 




200 

199 
198 



197 



Fig. 74B 



192 



r. 



206 205 




51 T 




200 199 1 9 8 

Fig . 7 5 A 




212 

^ ' 2061 192 
205j 1 |^ 0 

199 



U 




206 U92 
205 



200 199 198 

Fig. 76A 



199 200 



198 

Fig. 76B 



OBLON, SP1VAK, K r AL - 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET OF 49 



217 

219 
W 




221 



215 



216 

— X 
218 
219 

213 



225- 



Z 220 

i Fig. 77 A 
[1] [2] [3] 



Direction of Currents Flowing 
'[4][5][6]^ 5 




222 oi. 224 
223 



222 J 217 
223 228 



Fig. 77B , . Fig. 77C 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: AkiraGODA, ct al. 
SHEET 39 OF 49 



Source 



in 



[2] [3] 



Gate 



N 



226 



— r ^ 26 Sn„rr.e JFPLTlJ^L 



Drain 
Fig. 78A 



Drain Currents 



Source-,^ ^Drain 

228 228 — 

Fig. 78B - 
Gate Voltage immediately 
after erase operation 
Edge Portions 
([lL [3])t2]) Central Portion 




Gate Voltage 



Fig. 78C 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
1NV: Akira GODA, ct al. 
SHEET 40 OF 49 




Fig. 80A ^ 



Fig. 80B 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, ct al. 
SHEET 41 O F 49 



z 

224 



////// 



222 



216' 



240 
230 



Fig. 81A 



W 240 




i Fig. 81B 



218 




217 



— 216 



222 

Fig. 82A 



W X 240 

TSSS//SS///S//* -^ 230 

^S^^SSSS 224 




261 



Fig. 82B 




W 



240 230 




222 



216 



Fig. 83A 



Fig. 83B 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, ct al. 
SHEET _42 OF_42_ 



230 



230 




224 22 y 3 



222 217 
Fig. 84A 



Fig. 84B 




21 y 6 222 ^224 217 

Fig. 86A 



Fig. 86B 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, et al. 
SHEET __43_ OF_42_ 




w 



Lw 



233^ 
230 

I "4 




Cry 1 





218 / 



224 223 
Fig. 87A 



222 217 



: Fig. 87B 



225 




233~g§§ 
230 



218 224 223^ 22 217 
Fig.88A 



224 
223 
222 

-216 




OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, ct al. 
SHEET _45_ OF 49 




OBLON, SP1VAK, ET AL 
DOCKET #: 218447US2TTC 
1NV: Akira GODA, et al. 
SHEET __4(L_ OF_42_ 



m 

I ~ 1^ 

L266 




Column Direction 



Fig. 91B 



OBLON, SPIVAK, ET AL 
DOCKET #: 218447US2TTC 
1NV: Akira CODA, et al. 
SHEET __42__ OF__42— 



hi 



Si! 3 



Vdd t>~H 

! 

Vread L>~f^\ 
Vread 

Vread 





Vread £>— ] 




^M14 


Hid 




Vread £>- 




^M15 


Vdd P>— 


He 





A 

Source 



Fig. 92 



OBLON, SP1VAK, ET AL 
DOCKET #: 218447US2TTC 
INV: Akira GODA, ct al. 
SHEET 48 OF 49 




vdd [>t1U-S2 



A 

Source 
Fig. 93A 




Vread 



Fig. 93B 




Fig. 94 



(Related Art) 



